Functional aspects of Escherichia coli rep helicase in unwinding and replication of DNA.
The gene for Escherichia coli rep helicase (rep protein) was subcloned in a pBR plasmid and the protein overproduced in cells transformed with the hybrid DNA. The effect of purified enzyme on strand unwinding and DNA replication was investigated by electron microscopy. The templates used were partial duplexes of viral DNA from bacteriophage fd::Tn5 and reannealed DNA from bacteriophage Mu. The experiments with the two DNA species show DNA unwinding uncoupled from replication. The single-stranded phage fd::Tn5 DNA with the inverted repeat of transposon Tn5 could be completely replicated in the presence of the E. coli enzymes rep helicase, DNA binding protein I, RNA polymerase and DNA polymerase III holoenzyme. A block in the unwinding step increases secondary initiation events in single-stranded parts of the template, as DNA polymerase III holoenzyme cannot switch across the stem structure of the transposon.